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The splanchnic nerves, which belong among the basic paths of tile afferent and efferent innervation of 
the abdominal organs, have long attracted the attention of investigators. Not a few papers have been devoted 
to their macroscopic structure. During the last 50 years, many investigations have been carried out which were 
devoted to the microscopical and functional characteristics of these nerves. An extensive literature has ac-  
cumulated on these problems. However, many problems still remain unclear, unsolved regarding the tnorpho- 
logical and physiological significance o f  these important paths of innervation of the abdominal organs. 

Myelinated and amyelinated fibers occur in the splanehnic nerves. It is considered that the amyelinated 
fibers are postganglionic sympathetic ones, although the possibility is not excluded that there are afferent fibers 
amongthem since a large number of  amyelinated fibers occur in the dorsal horns of the spinal co~d. 

The myelinated fibers of the splanchnic nerves can be divided into two basic groups: the large (diameter 
8-15/1) and small (diameter 3-5/J) ones. Fibers with a diameter of 5-8 /J are rare; they need not be put in a 

separate group. 

There is no consensus among investigators regarding the functional assignment of these fibers, which 
differ in their structure. W. Gaskell [10] assigned the fine myelinated fibers to the preganglionic sympathetic, 
the thick ones to the efferent fibers. F. Edgeworth [9], studying serial sections of the peripheral sympathetic 
trunk and connecting branches, showed that the large myelinated fibers in the peripheral branches of  the sym- 
pathetic nervous system belong to the dorsal horns. He confirmed his data by experiments on animals with 
stimulation of the dorsal horns and stripping of the spinal ganglions, after which he discovered degeneration of 
the thick myelinated fibers in tile peripheral sympathetic trunk, V. M. Godinov [1]. studying the origins of the 
afferent innervation of the portal vein, reached the conclusion that, in addition to the thick fiber% part of the 
small myelinated fibers of the splanchnic nerves are afferent. He called them "vascular receptor fibers." 

Thus, some investigators assign the fine myelinated fibers in the peripheral sympathetic trunk and its 
visceral branches to the preganglionic sympathetic ones, others consider that there are afferent fibers among 
them along with sympathetic ones. Both groups of authors do not have the facts which would directly prove 
the correctness of  their statements. 

The physiological characteristics of the splanchnic nerve fibers are considerably more varied than the 
morphological ones. The efferent impulses which cause the contraction and relaxation of the intestines ['I]. 
vasomotor [11] and afferent impulses travel along the splanchnic nerves. O. Foerster, H. Altenburger and T. 
Kroll [9] consider that the majority of the afferent impulses from the viscera travel along the splanchnic and 
cardiac nerves. The splanehnic nerve, according to them, is basically the sensory nerve of the abdominal 
organs. 
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V. E. Delov, P. A. Kiselev, M. A. Adanrovich and O. M. Zamyat ina  [3] investigated the afferent i in-  
pulses of the splanchnic nerves. In experiments with transsection of the splanchnic nerves of a cat, these in- 

vestigators registered, on a cathode oscillograph, the afferent potentials from their  peripheral  ends. They suc- 
ceeded in establishing that, in fasting animals, both group as well  as intergroup potentials were absent in the 
splanchnic nerve; on the contrary, the fuller tire s tomach and intestines were, the stronger were both types of 
potent ials .  

I t  has been shown exper imenta l ly  that the affe.rent impulses from the abdominal  organs, most of which 
travel  through the splanchnic nerves, have an effect  on the functioning of al l  levels of the central  nervons sys- 

tem, up to the cerebral  cortex [.4, 5,6]. 

I.  T. Kurtsin [4] established that mechanica l  s t imulat ion of the gastric mucosa caused a stream of nerve 

impulses which were transferred by afferent pathways to the higher sections of fire centra l  nervous system and 
sharply changed the course of the cor t ica l  processes. At the same time, inhibi t ion of condit ioned reflex ac t iv i ty  

is observed. B. V. Pavlov [5] showed on dogs that uni lateral  transsection of the greater and lesser splanehnic 
nerves leads to a decrease in condit ioned and unconditioned reflexes. He observed a strengthening of the s t im-  
ulant and weakening of the inhibitory processes. 

The problem of the present invest igat ion was to show the react ion of the respiration and blood pressure 
to s t imulat ion of the de-efferented and de-af ferenmd greater splanchnic nerves and to find out  which myel ina ted  

fibers of  the splanchnic nerves are afferent and which ones efferent. 

E X P E R I M E N T A L  M E T H O D S  

The  invest igat ion was carr ied out on 10 eats.  Four of  them served as controls, while 3 series of  opera-  

tions were carried out on the r e m a i n d e r -  2 animals in each series. 

As is known [2], the greater splanchinic nerve receives preganglionic sympathet ic  fibers from the Ts.t~ 
segments of tire spinal cord, and its afferent fibers from the 5 - 1 1  thoracic paravertebral  ganglions. Based on 
this, we discommcted the preganglionic sympathet ic  fibers of the left  greater splanchnic nerves of 2 cats by 
cut t ing the 5 - 1 2  ventral horns in the left  thoracic  section. In 2 cats, the 5 - 1 1  thorac ic 'paraver tebra l  ganglions 
on the left  side were removed (deafferentat ion of the greater splanehnic nerves). In 2 more animals,  the 5 -  11 
dorsal roots were cut  in the thoracic  section on the left  side and in the same way, the connection between the 
afferent fibers of the greater splanchnic nerves and the spinal cord was destroyed. The operations were carr ied 
out under hexanal  narcosis. After the operation% the animals l ived 8 - 4  months. Then, under hexanal  narcosis, 
their splanchnic nerves were dissected ou~ placed on e lect rodes  and s t imulated by a faradic current. The res-  

piration (the T - p i e c e  was t ied into the t rachea)  and the blood pressure (the cannula was tied into the common 

carotid artery) were recorded on the sooty ribbon of  a kymograph with Marey 's  capsule.  

Then the animals  were killed, pieces  of the splanchnic nerves were prepared by Pal -Weiger t ' s  method. 

E X P E R I M  E N T A L  R E S U L T S  

Clear ly  evident  changes in the number and quali ty of myel ina ted  fibers were found in cross sections of  
the greater splanchnic nerves on the left  side of the exper imenta l  animals.  The greater splanchnic nerve of  
the control cats had a unifascicled structure ha the major i ty  of cases. Among its myel ina ted  fibers, the thin ones 

with a d iameter  of 5 g predominated,  their average number was 2700( Fig. la~. Along with them, many large 
myel ina ted  fibers were found in the greater splanchnic nerve, an average of 230 (130-400). The total number 

of myel ina ted  fibers was from 2300 to 410% averaging 2950. 

An absence of the large and medium myel ina ted  fibers was noted in the greater splanchnic nerves on the 
left  side of the deafferented cats, the number of smal l  mye l inamd fibers decreased to 1400(Fig.  lb) .  If  ex t i rpa-  
tion of the spinal ganglions is assumed to lead to the destruction of only the sensory fibers, i t  can be concluded 
that a l l  the large and medium myel ina ted  fibers and approximate ly  half  of the smal l  myel ina ted  fibers are 

afferent fibers in the greater splanchnic nerves. 

Among the animals whose ventral  horns were cur~ the to ta l  number of myel ina ted  fibers decreased to 
1350 in the greater splanchnic nerves. The decrease in their number occurred at  the expense of the small  my-  
e l inated fibers. If their  number among the control  animals  was 2700, then in this case it was only 1200(Fig,  l c ) ,  
Thus, only the smal l  myel ina ted  fibers should be re la ted to the preganglionic sympathet ic  fibers of the splanchnic 
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Fig. 1. Cross sections of the greater splanehnie nerve. 
a) control cat; b) the nerve deprived of its afferent paths 
( large myel ina ted  fibers are absent); c) the nerve, de -  
prived of its preganglionic sympathet ic  fibers (Pal -Weiger t ' s  

stain). 

nerves~ they consist of  sl ightly more than half  of al l  the fibers with a d iamter  up to g/~. The number and nature 
of the mye l ina ted  fibers in the greater splanchnic nerves o f  cats whose dorsal horns were cut  did not differ in 
any way from the architectonics of the splanchnic nerves of  the control animals.  This is explained by the fact 

Iii 



that cutting the central process of a pseudounipolar cell of the spinal ganglion does not lead to the destruction 

of its peripheral process, although, from the point of view of tunction, here also there can be discussion of the 

deafferentation of the splanchnic nerve, since there is no connection between its sensory fibers and the spinal 

cord. 

Fig. 2. Kymogram of the respiration and blood pres- 

sure when the greater splanchnic nerve ls stimulated. 

a) control cat: b) the same with a deafferented nerve. 

The above morphological differences among the greater splanchnic nerves of the experimental  animals 

found their confirmation in their different functional characteristics: a different reaction of the blood pressure 
and respiration was found for each group of experimental  and control animals caused by the splanchnic nerves. 
When the splanchnic nerves of the control animals were stimulated wi tha  faradic current{Fig.  2a), a rise in the 
blood pressure, a deepening and increased frequency of the respiration was noted. Among the experimental  
animals with deafferented greater splanchnic nerves a rise in the blood pressure was noted and the respiratory re- 
action was absentfFig.  2b}. A similar picture could be observed also when the greater splanchnic nerves were 
stimulated on the left side of the cats, whose dorsal horns of the spinal cord were cut, - only their blood pressure 

reacted also. 

The record of the respiration and blood pressure of the cats whose greater splanclmic nerves were deprived 

of the preganglionic sympathetic fibers had a different nature. As is evident in Fig. 3a, in this case a deepening 
and increased frequency of the resi~iration and a small  rise Jn tile blood pressure, in comparison with the blood 
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Fig. 3. K)knogram of respiration and blood pressure. 
a) with a deafferented greater splanchnic nerve; b) the 
same nerve on the right side of the same cat .  

pressure when the right greater splanehnic nerve of the same ea t  was st imulated,  occurred (Fig.  3b).  

Experiments with s t imulat ion of  the splanehnic nerves showed that  they consisted of  efferent  fibers only 
in one ease ( in those eases when the respiratory react ion was not observed), in the other case - o f  afferent ones 
with postgangl/onte sympathet ic  fibers; the presence of the lat ter  caused the smal l  rise in blood pressure (see 

Fig. 3a). 
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Thus, experiments with dea fferentation and dee fferentation proved that the greater splanchnic nerves 
are mixed; that all the large, medium and about half of the small myeiinated fibers in them are sensory: the 
rest of the small myellnatcd fibers are preganglionic sympathetic ones. One can suppose that in the rest of 
the peripheral ramifications of the sympalhetic nervous system also, the myellnated fibers are distributed by 
function in a similar manner. 

SUMMARY 

It is experimentally proved that all the large and middle medullated fi hers, as well as about a half of the 
find medullated fibers belong to the afferent fibers of nervl splanchnicl majores. To the efferem fibers of nervi 
splanchnlcl majores belonff about a half of the fine medullated fibers contained in these nerves. 

Stimulation of nervi splanclmicl majores, devoid of the preganglionic fibers, with the faradlc current 
brings about a deepening of the respiration and an Increase of its rate, as well as a small elevation of the blood 
pressure owing to the presence of the postgangllonie sympathetic fibers. Stimulation of the deafferented nervi 
splanchnici majores brings about an elevation of the blood pressure and does not affect respiration. 
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